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Theaquariumfish,suchaszebrafish(Brachy-
daniorerio)andJapanesemedaka(Oriziasiatipes),
∬ehighlightedasanexcellentmodelforstudies
onvertebratedevelopmentandinvivoscreening
ofsuspectcarcinogens(1).Thebenefitoffish
modelovermicefortheseresearchesisitssmall

sizeandtherefore,easeofrearingalargernumber
ofanimalsmorecheaply,andalargenumberof
embryosproducedfromonefemale.Thetrans-
parencyofembryoandrapiddevelopmentalso
provideadvantagetodetectcongenitaldeformities
derivedfrommutationanddevelop7nentalanoma-
liesfollowlngexposurestOaCertainmutagenic
agenteasilyfromalargentlmberofembryos.
Recently,manyofhomeoticgeneshomologousto
mammalianandDrosophiiasystemhavebeen
clonedfromzebrafishgenome(2,3,4,5).Their
spatialanddevelopmentalstagerestrictedexpresI
sionssuggestdevelopmentalcomparabilityamong
them.

Medakahastlnlquefeaturethatisnotseenin
theotherfishmodels.FortoxicologlCalstudy,
non-mutagenicandformulateddietformedaka
wasalreadydeveloped(6).ShimaandShimada
(7)establishedastrainforevaluatingradiation
inducedmutations.Alineofthesestudies

providesimportanceofmedakainthestudyof
toxicologyandmutageniclty.Additionally,it
becamepossibletomicrolnjeCtgenesintomedaka
embryos(8)･Aparticularlyimportantfeatureof
medakaistheavailabilityofinbredstrainsof
medaka(9,10).Thesestrainsaregeneticallywell
controlledandpromiseconsistentresults.Despite
theseattractions,medakamodellacksabasictool

thatistakenforgrantedinthemouse.Thereisno
geneticmap･Apparently,Increasingknowledgeof
mouseandhumanbiologyisbasedonitsfertile

geneticbackground,includingfinegeneticmap･
Forconstructlngdetailedgeneticmap,random
genomicprobeisuseful,aswellknowninhuman
genOmeprq】eCt.

*Towhomcorrespondenceshotlldbeaddressed.

Sakaizumietal.(ll)demonstratedthatwild
Japanesemedakaiscomposedoftwogenetically
divergentpopulations,theSouthernpopulation
andtheNorthernpopulation.Geneticanalysis
suggestedthatthesetwopopulationsdifferentiated
morethanonemillionyearsago.Largegenetic
differencecanbeexpectedinthetwopoptllations,
Hyodo-Taguchi(9,10)establishedseveralinbred
strainsofmedakafromthetwowildpopulations.
Therefore,itislikelytofindmanygeneticpoly-
morphismsin血einbredstrains.
Inthisstudy,weclonedmanyrandomgenomic
probesfromaninbredstrainofmedaka(HO5)to
constructgeneticmapoftwoinbredstrainsof
medaka,HO4CandHNIderivedfrom the

SouthempopulationandtheNorthempopulation,
respectively.

Medaka
Detailsofcharactersofmedakainbredstrains

weredescribedelsewhere(9,10).TheHO5and
HO4Cstrainswereestablishedfromtheorange-
redvarietyofmedaka,orlglnatedfromSouthern
populationinJapan,TheHNIstrainwasdevel-
opedfromwildmedakacollectedfromNiigata
whichbelongstotheNorthernpoptllation,

CloningofrandomgenomicpIVbesfrommedaka
genomicDNA
Head,intestineandfinswereremovedfromthe

adultmalemedaka(HO5).TheDNAwasextract-

edinextractionbuffer(50mMTrisIHCIpH8.0,
100mMEDTA,100mMNaCl.l% SDSand35

〝g/mlProtenaseK)at370Covemight,andfurther
purifiedbyphenoトchlolroformextractionand
ethanolprecIPltation.4PgoftheextractedDNA
wasdigestedcompletelywith40UEcoRIandsize-
fractionatedbyelectrophoresis.0.5-3Kbofthe
digestedDNAwascollectedandligatedwith
EcoRIsiteofpUCl19.LigatedDNAs wereused

fortransformationtoE.coliDH5α.Fiftyrandomly
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selectedclonesweregrowninthe5mlBrain-
HeartInfusionculturemediafor16hr.Plasmid

DNAsfromeachclonewereextractedbyuslnga

Magicminipreps(ProMega)column,andusedfor
Southemblotanalysisasprobes.

Southernblotanalysis
GenomicDNAofHO4CandHNImaleadult

medakawasextractedbythemethoddescribed

above.5〃goftheDNAswascompletelydigested

withseveralrestrictionenzymes.DigestedDNAs
weretransferredontoHybond-N+(Amersham)

andwasprobedwitheachprobedescribedabove.

BlotswerehybridizedinO･3MNaHPO4(pH7･3),
7%SDSand1mM EDTAat65oC.Blotswere
washedthreetimesin0.2XSSCand0.1%SDSat
67oC.

UsefulnessofrandomgenomicDNAofmedakato

genemaPPlng

Fiftyindependentrandomcloneswereobtained
inourexperimentanddesignatedaspHO5-1

through50･Inthepresentstudy,16outofthe50
cloneswereanalyzedforrestrictionfragment

lengthpolymorphism(RFLP)betweenHO4Cand
HNI.Anexampleofhybridizationandsum一
marizeddataareshowninFigure1andTable1,
respectivelyl.SouthernblotanalysisShowedthat

10outof16clonesgaveoneortwobands,where-

asmultipleorsmearbandswereobseⅣedbythe
otherprobes.RFLPsbetweenHO4CandHNI

afterdigestionwitheightrestrictionenzymes
(HindIII,PvuII,SacI,ApaI,EcoRV,PstI,EcoRI

andβgJII)wereobseⅣedbyall10probes.These
datasuggestedthattwoinbredstrainsofmedaka,
HO4CandHNI,havelargeDNApolymorphisms･

Suchlargedifferencesobservedherehavebeen

alreadyshownbyproteinpolymorphismdata(11).
Ourresultssuggestthatrandomgenomiccloneis

efficienttofindthegeneticdifferenceamong
inbredstrainsofmedaka.Thismethodcanbe

appliedtoconstructionofgeneticmaplnmedaka･
Generally,genemapplngislaborousandtime
consumng.ByuslngtheseDNAclonesasanchor

probesofcertainchromosome,agrossgenetic

maplnmedakacouldbeestablishedefficiently.

Afterthat,itiseasytoexpandthemappingdatato

functionalgenesandproteins.

WehaveJustStartedthisprojectextensively.
About200DNArandomcloneswereisolated

frommaleHO5genomicDNA･Thereisagood

reasontobelievethatthisprojectWillmakethe
medakaausefullaboratoryanimalstillmore.

Fig.1.Anexampleofhybridization.

Table1.RFLPbetweenHO4CandHNIdetectedbyrandomgenomicclones
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+,RFLPisobserved,-,RFLPisnotobserved,n,notexamined.
*,thenumberofenzymesthatcandetectpolymorphism,amongtheenzymesexamined.
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